Brain-derived neurotrophic factor expression is repressed during myogenic differentiation by miR-206.
Brain-derived neurotrophic factor (BDNF) is required for efficient skeletal-muscle regeneration and perturbing its expression causes abnormalities in the proliferation and differentiation of skeletal muscle cells. In this study, we investigated the mechanism of BDNF suppression that occurs during myogenic differentiation. BDNF is expressed at the mRNA level as two isoforms that differ in the length of their 3'UTRs as a result of alternative cleavage and polyadenylation. Sequence analysis revealed the presence of three miR-206 target sites in the long BDNF 3'UTR (BDNF-L), whereas only one site was found in the short mRNA BDNF 3'UTR (BDNF-S). miR-206 is known to regulate the differentiation of C2C12 myoblasts and its expression is induced during the transition from myoblasts to myotubes. We thus examined whether miR-206-mediated suppression is responsible for the expression pattern of BDNF during myogenic differentiation. BDNF-L was suppressed to a greater extent than BDNF-S during differentiation of C2C12 myoblasts. Transfection of a miR-206 precursor decreased activity of reporters representative of the BDNF-L 3'UTR, but not BDNF-S 3'UTR, and repressed endogenous BDNF mRNA levels. This suppression was found to be dependent on the presence of multiple miR-206 target sites in the BDNF-L 3'UTR. Conversely, suppression of miR-206 levels resulted in de-repression of BDNF 3'UTR reporter activity and increased endogenous BDNF-L mRNA levels. A receptor for BDNF, p75(NTR) , was also suppressed during differentiation and in response to miR-206, but this appeared to not be entirely mediated via a miR-206 target site its 3'UTR. Based on these observations, BDNF represents a novel target through which miR-206 controls the initiation and maintenance of the differentiated state of muscle cells. These results further suggest that miR-206 might play a role in regulating retrograde signaling of BDNF at the neuromuscular junction.